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Description 

BACKGROUND OF THE INVENTION 

s The present invention relates to development of presensitized plates for use in making lithographic printing plates 

(hereinafter referred to as "PS plates'), in which aluminum plates are used as substrates, in particular to a method for 
developing such PS plates suitable for applying to an automatic developing machine. 

A positive-working PS plate which has widely been used comprises an aluminum plate serving as * substrate 
provided thereon with a light-sensitive layer which comprises an o-quinonediazide compound. It is known that the o- 

K such an exposed PS plate is developed with an alkaline aqueous solution, only the exposed pomon on the light- 
senshrvelayeris removedand thus thesurface of the substrate is revealed. Since the surface of the aluminum substrate 
is hydrophilic, the surface portion (non-image area) of the aluminum substrate revealed through ^.»^nt re- 
ceives water but repels oil-based inks. On the other hand, the remaining portion (image area) wh.ch has the light- 
is sensitive layer even after the development is lipophilic and, therefore, receives inks but repels water. 

There have been known a variety of alkaline aqueous soluttons used for devetoping such imagewise exposed 
positive-working PS plates, but most preferred are aqueous solutions of silicates such as sodium silicate and potassium 
Ete This is because, the developing avilrty of the solution can be adjusted to some extent by xon rojnj ;the ajo 
of silicon oxide Si0 2 to alkali metal oxide MjO (in general, expressed in terms of the molar rat.o, [SiCv,] / , in the 

20 si nr e d s!^ 

layer comprises an o-quinonediazide compound as disclosed in Japanese Patent Publication for Opposite Purpose 
Kafter referred to as "J.P. KOKOKU") No. Sho 56-14970(=US 4.196,003); negative-working PS plates whose 
STeSLe layer comprises an a.kali-solubie dfczonium salt as dsclosed in EP-A-0415422; and negat^e-working 
PS plates whose light-sensitive layer comprises a resin carrying dimethylmaleimido groups on the side ich aris >~ a 
photocrosslinking agent as disclosed in U.S. Patent No. 4,416,975 and EP-A-0443,742, ,n addition to the foregoing 

^Re'ceC me^e Cewidefy been used automatic developing machines in the fields of plate-making • printing 
industries for rationalizing and standardizing the plate-making operations. The automatic developing machine > ir .gen- 
eral comprfces a device for conveying PS plates, a bath for developer and a spraying device anc ^ devel ^"^ e . d 
PS plate by pumping up a developer and spraying it on the surface of the PS plate, which is horizontally conveyed 
th^ugn a spray nozzle AKematrvely, there has also been known a method in which a PS plate is conveyed through 
a developer contained in a bath by the action of, for instance, a guide roll immersed .n the developer to thus develop 

ss '^jiantseUnexaminedP^ 

No 4 259 434) discloses that when positive-working PS plates are treated with such an automatic developing machine, 
a large quantity of these positive-working PS plates can be treated without exchanging a devetoper in a tank over a 
long time period through the use of an aqueous solution of sodium silicate whose molar ratio: SiQ^O ranges from 
0 to 1.5 (i.e., [SiO,] / [Na^] ranges from 1.0 to 1.5) and whose SiQ 2 content ranges from 1 to 4% by, «e.gh. and 

40 through continuous or intermittent addition, to the developer, of an aqueous solution of ^^J™*^ 
having a molar ratio, SiO^Nap ranging from 0.5 to 1.5 (i.e., [SiO a ] / [Na 2 0] ranging from 0.5 to 1 .5) depending on 

the quantity of the positive-working PS plates to be processed. oH inih 0 

However, if a large quantity of PS plates are processed by this developing method, msolubles are formed in the 
developer during processing, adhered onto the processed PS plates and become a cause of clogging of nozzles and 

45 0, ^ZSattheformationofsuchinsolublesisconspicuo W 

PS plates in which an aluminum plate having an anodized layer is used as a substrate. In order o solve this prob tern 
j p KOKOKU No Sho 57-7427(=U.S.Patent No. 4,259,434) discloses a method in which a developer used comprises 
an alkali metal sileate having [Si0 2 ] / [M] ranging from 0.5 to 0.75 (i.e., [Si0 2 ] / t^O] ranging from V0 to T5) and an 
Si0 2 content of 1 to 4% by weight, an alkali metal silicate used in a replenisher has [SiO,] / twanging from 025 to 
0 75 (i.e„ C [Si0 2 ] / [Mp] ranging from 0.5 to 1.5), and both developer and replenisher comprse at least 20% . of 
potassium on the basis of the total amount (g atom) of the alkali metals present therein. This method can nh*-t the 
formation of insolubles, but the actrvity of the replenisher is relatively low and this makes the amount thereof to be 
supSmented increase. The technique discbsed in J.P. KOKAI No. Hei 2-3065(=EP-A-0347245) car **™*»* 
drawback, but there has still strongly been required tor the reduction in the running cost and the amount 
More specifically, there has recently been discussed, on a worldwkJe scale, about the conservafon o natural environ- 
ment and correspondingly there has been required for the reduction of the quantity of industrial waste. 

jpX20^0657 discloses a photosensitive presensftized printing plate having a photosensitive layer on one side 
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of an aluminum base plate and a photopolymerised resin layer on the other side. The photopolymerised layer is used 
to prevent scratches on the photosensitive layer when the plates are stacked without an interleaving sheet 

SUMMARY OF THE INVENTION 

The present invention aims to provide a method lor preparing a lithographic printing plate in which the formation 
of insolubles during development is avoided even when a large quantity of PS plates are processed over a long time 
period and which allows stable treatment of PS plates. 

To achieve this aim, the present inventors have conducted various studies, and have found out that a great deal 
of the anodized layer on an aluminum substrate of a PS plate is dissolved out from the surface ^<°™f^°" e « 
to as "back face") opposite to that carrying a light-sensitive layer and that this becomes a cause of the formation of 
insolubles. The present invention was completed based on this finding. 

According to the present invention, there is provkled a method for preparing a lithographic printing plate wh^h 
comprises imagewise exposing a presensitized plate comprising an aluminum substrate having an anod.zed layer and 
aZt-sen^ 

JEtSZSZ to the surface carrying the ,igh,«ensitrve. layer and developing the ^ P^L?^ 
developer, characterized in that the light-sensitrve layer contains an oqumone dazide and I the coaUng ^ has a 
thlcknessoffromO.OSpmtolOum and contains an organic polymeric compound insoluble ,n alkaline siHcate developers 
and selected from pofye.hylene, polypropylene, polybutene, polybutadiene, polyamide, polyurethane po yurea poly- 
imide polysiloxane polycarbonate, epoxy resin, condensed alkylphenol/aldehyde resm, acetalresin, polyvinyl chloride^ 
££^Le chlonde'polystyrene, acrylic resin and copolymer resins thereof and the exposed ptte ^ developed 
wittTa developer comprising an aqueous solution of an alkali metal silicate, while compensating for changes .m toe 
developer du to the development of the exposed plate by supplementing the developer f>"P<«*""™^ 
an aqueous solution of an alkali metal silicate, wherein the replenisher is an aqueous solut.on ol an alkali MM 
having a ratio: [Si0 2 ]/[M 2 0] (wherein [SOJ means molar concentration (moM) of S0 2 and [Mpimeans molar con- 
Son (moll.) of oxide Mp of an alkali metal M) ranging from 0.3 to 1 .0 and an SiO, content ranging from 0.5 to 
4.0% by weight of the aqueous solution. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

PS plates to which the method of the present invention is applied basically comprise aluminum plates .having 
anodized layers. Examples of preferred aluminum substrates are put aluminum plate, aluminum alloy plates and plastic 
fflrnsonvJchaluminum.ayersa^^ 

layer thereon, but it may be grained prior to the anodization. The ^^J^^f^^XT^t 
immersing it in an aqueous solution of alkali metal silicate as disclosed in J.P. KOKOKU No. Sho 47-51 25 (-U.S. Patent 

N ° SoSng anodization treatment is performed by passing an electrfc current through an aluminum plate serving 
as an anode in an electrolyte selected from the group consisting of aqueous or nonaqueous solutions containing 
fiTganTctcids such as phosphoric acid, chromic acid, sulfuric acid and boric acid, or organic acids such as oxalic 
Zd sulfamic acid or sake thereof , or mixture of these aqueous and non-aqueous solutions. It ,si ■ so effective to 
subject an aluminum plate through silicate electrodeposition as disclosed in U.S. Patent No 4658-662. 

Useful substrates further include those anodized after electrolytic grainmg as disclosed in US Patent No. 
4 087 341, J.P. KOKOKU No. Sho 46-27481 and J.P. KOKAI No. Sho 52-30503. Preferred aluminum ^strates are 
likewise prepared by graining an aluminum plate, then chemically etching and anodizing as disclosed «V US Patent 
No 3 834 998 These hydrophilization treatments are performed for a variety of purposes. More specifically, it is per- 
formed not only for making the surface of the substrate hydrophilic, but also for preventing the > occumnei . of any 
detrimental reaction thereof with a light-sensitive composition subsequently applied thereto and for enhancing the 
adhesion thereof to the light-sensitive layer. . 

A coating layer (hereinafter referred to as "back coat layer") of an organic polymeric compound is applied on o the 
backface of ihe substrate used in the PS plate treated by the method of this invention in order to prevent the dissolution 
of the anodfced layer of the aluminum substrate. The back coat layer is formed from organic polymers <"M«i 
insoluble in alkaline silicate developers such as polyethylene, polypropylene, polybutene, ^^""J**^ 
polyurethane. polyurea, polyimide, polysiloxane, polycarbonate, epoxy resin, condensed a kylphenol/aWehyde resm, 
acetal resin polyvinyl chloride, polyvinylidene chloride, polystyrene, acrylic resin and copolymer resins thereof. 

cSuayer o, the'organic polymer, compound may optional* comprise, in addition to these organic 
polymeric compounds plasticizers for imparting flexibility to the layer. Examples of prefe md 
add esters such as dimethyl phthalate, diethyl phthalate, dibutyl phthalate, diisobutyl phthalate, diocyl phthafctf _e, octy 
capryl phthalate, dicyclohexyl phthalate, ditridecyl phthalate, butyl benzyl phthalate, dnsodecyl phthalate and diaryl 
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phthalate; gtycol esters such as dimethyl glycol phthalate, ethyl phthalylethyl glycolate methyl pathalyle h y glycolate, 
butyl phthalylbutyl glycolate and triethylene glycol caprylic acid diester; phosphonc acd esters such as tricresy phos- 
phate and triphenyl phosphate; aliphatic dibasic acid esters such as diisobutyl adipate, dioctyl adipate. dimethyl seba- 
Ste S" sebacaie, dioctyl azelate and dibuty. maleate; polyglycidyl methacrylate, triethyl citrate, glycenn tr,acetate 
and butyl laurate, which may be used alone or in combination. 

The amount of the plasticizers is in general up to about 30% by weight on the bas.s ol the total we.ght of the res.n 

056 Further! The k ba 0 c a k coS layer obtained by appfying a photo- and/or heat-hardening composition to the back :iac* of 
thesubstrate and hardening the composition is particularly preferred because it is highly res.stanttoan alkali deve oper. 
Examples of such photo- and/or heat-hardening compositions include photo-polymerizable '=^^!^Z^ 
caning composes, photo-sensNrveazidecompound-^^ 
heat-polymerizable compositions and heat-crosslinkable compositions. 

(at Photo-polvmerizable composittons 

A photo-polymerizable composition used in this invention comprises a high-polymer binder, an unsaturated mon- 
omer having at least one addition-polymerizable unsaturated bond and a photo-polymerization-mitiator. 

Bind rs for photo-polymerizable compositions include polyvinyl butyral, pofyvinyl acetate, polyvinyl pyrrol done, 
oeZZuLLJJe resin and silbone resin rubber as disclosed in J.P.KOKOKU No Sho 38-9663; vmyhdene 
SSe copovmer, cellulose ether, synthetic rubber, polyvinyl acetate copolymer, Pfg^^£Sv^ 
as disclosed in J.P.KOKAI No. Sho47-7728; chlorinated polyolefin as enclosed m J.P.KOKAI No^ho 49-12302V 

Unsaturated monomers are those having at least one addition-polymerizable unsaturated bond, such as mem) 
acrylic esters, (meth)acrylamides, alfyl compounds, vinyl ethers, vinyl esters, N-vinyl compounds, styrenes and crotonic 
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Specific examples of compounds having one addftion-polymerizable polymenzable unsaturated bond ,nc ude 
(meth)acrylic esters such as ethyl (meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylae, amy! (" W^te 
elyihexyHmethJacrylate, octyl (meth)acrylate, t-octyl (meth)acrylate, chloroethyl (meth) acrylate, hydroxyethyl (mem) 
SlatrSSxipropyl meth) acrytete, 2,2-dimethylhydroxypropyl (meth)ac,y.ate, 5-hydroxypenty. ("ethjacjykae 
Sv legVycoMmaSacrylata, trimethylolpropane mono(meth)acrylate. pentaerythritol mono(meth)acrytete, glycidy 
?Sa benzy (meth) acrylate methoxybenzy. (meth)acrylate. furfury. (meth) aciylate, tetrahydrolurlu^l 

me thSlate and a*l meth acrylate; (meth)acrylamides such as (meth)acrylamide, N-alkyl methjacty tam.de <me 
S Se methyl ethyl, propyl, butyl, t-butyl, heptyl, octyl, cyclohexyl, benzyl, hydroxymemyl, hydroxye hyl) N-ar/l 
SSrybS She i may be phenyl, tolyl, nitrophenyl, naphthyl, hydroxyphenyl), N.N-dialkyl ("^cry^ide 

the a Z may be methyl ethyl, propyl, butyl, isobutyl, ethylhexyl, cyclohexyl), N.N-diaryl (meth)acrylamide (the aryl 
matS TdSfi N methy -N-pheny. (meth)acrylamide, N-hydroxye.hyl-N-methyl (meth) acylamide, N-2-acetam.doe- 
myf-N^ etyl a ryiamide! allyl compounds such as allyl esters such as allyl acetate, ally, caproale ally, capra e ally 

au rate alM palmrtate allyl stearate, allyl benzoate, allyl acetoacetate and allyl lactate and allyloxyethanol; vinyl ethers 

sucX^S 

v ny ^er Syethy. vinyl ether, chloroethyl vinyl ether. 1 -methyl-2,2-dimethy,propy. vinyl ether 2-ethy.buty viny 
e her, hyd oxyethy. vinyl ether, diethylenegtycol vinyl ether, dimethylaminoethyl vinyl ether. <W-n™"*^ 
ethe butylaminoethy. vinyl ether, benzy. vinyl ether and tetrahydrofurfuryl vinyl ether, and viny aryl e he « sue as 
vinyl phenyl ether, vinyl tolyl ether, vinyl chlorophenyl ethe, vinyl 2,4-dichtorophenyl ether vinyl naphthyl ether and 
vinyl anthranyl ether; vinyl asters such as vinyl butyrate, vinyl isobutyrate, vinyl trimethyl acetate, v.ny d uahy! °. 
I ny valerate vinyl caproate, vinyl chtoroacetate, vinyl dichloroacetate. vinyl methoxy acetate, vinyl butoxy acetate, 
v ny S acetate, vtoyl acetoacetate, viny. lactate, vinylp-phenyl butyrate, vinyl cyclohexy carboxylate, viny ben- 
Se vinyl salicylate, vinyl chlorosalicylate, vinyl tetrachlorosalicylate and vinyl naphthoate; N-v,nyl compounds such 
astv nyToxtzoLne, nW imidazole, N-viny, p^ 

such as styrene, dimemylstyrene, trimemylstyrene, emylstyrene, die.hylstyrene, isopropylstyrene, °Wrene Jhax- 
ylstyrene, cyclohexylstyrene, decylstyrene, benzylstyrene, chloromethylstyrene, tnfluorome thy f ^ ene ' e *°^S" 
styrene and acetoxymethylstyrene, alkoxystyrenes (e.g., methoxystyrene, 4-methoxy-3-me thyls yrene and ^methox- 
yiyrene), halogenostyrenes (e.g., chlorostyrene, dichlorostyrene, trichlorostyrene, tetrachtorostyrene, P^cN^ 
[yrene, bmnJyrene dibromostyrene, iodostyrene, fluorostyrene, trrf.uorostyrene, 2*™^ flu ™"^™£ 
4-fluoro-3-trifluoromethylstyrene), carboxystyrenes (e.g., vinylbenzoic acid and methyl vmylbenzoate; crotomc acid 
esters such as alkyl crotonates such as butyl crotonate, hexyl crotonate and glycerin monocrotonate. 

Examples of compounds having twoor more addition-polymerizableunsaturated Ibonds ^' e ^' e !^ 
used in the invention than those having only one addition-polymerizable unsaturated bond include acrylrc ac* es ers 
and methacrylic acid esters such as polyacrylates and pofymethacrylates of polyalcohols herein "poly means di- or 
mo Jacrylates or methacrylates). Examples of polyalcohols include polyethylene glycol, polypropyleneoxide, poly- 



4 



EP 0 490 515 B1 



butyleneoxide, polycyclohexeneoxide, polyet hyleneoxidepropyleneoxide, ^™™« e \^^™*W* 
rahydrofuran, cyclohexanediol. xylylenediol, di-(p-hydroxyethoxy)benzene, glycenn, glycerin neopentyWcol tr, 
methylolpropane, triethylolpropane, pentaerythritol, dipentaerythritol, sorbKan, sorbitol, butanediol, butenetnol, 

^clohexeeO,1^hano.,d^ 

droxy-1 2 3,4-tetrahydronaphthalene, 2,5-dimethy|.2,5-hexanediol, 2,2-d,methyl-1 , ^propanediol 2,2-dipheny- 
1 propanediol, dodecanediol, mesoerythritol, 2-ethyM ,3-hexanediol, 2-eth y .- 2 -hydrox y methyl-1 ,3-propaned d, 
Methyl -2-methyl-1,3-propanediol, heptanediol, hexanediol, 3-hexene-2,5-diol, hydroxybenzyl alcohol • hyd«wj^ »- 
sordnol, 2-methyl-1 ,4 .butanediol, 2-methyl-2,4-pentanediol, nonanediol, octanediol, pentaned^ 
ediol p opanedtol, 2,2,4,4-tetramethyl-1,3-cyclobutanediol, 2 ,3,5,6-tetramethyl-p-xylene-«,a--d l ol 1 1 4,4-tetraphe- 
nj ^butanediol 1 1 4 4-tetraphenyl-2-bu.yn.1 ,4-diol, 1 .2,6-trihydroxyhexane, y«^*>f d.hydroxynaph 
thalene 1 r-methylene-di-2-naphthol, 1 ,2.4-benzenetriol, biphenol, 2,2'-bis(4-hydroxyphenyl)butane, 1 1-b,s(4-hy- 
drowpheny Ocyclohexane, bi S (hydroxyphenyl)me.hane, catechol, 4-chlororesorcinol, 3,4-dihydroxyhydroc,nnarn 1 c ac- 
rZriuinone hydroxybenzylalcohol, methylhydroquinone, methyl-2,4,6-trihydroxybenzoate, phloroglucnol. pyro- 
JwSXS. giucl, ^l-aminoethyD-p-hydroxybenzyialcohol, ^^^^^^ 
1 2-0 ooanediol N-(3^minopropyl)-diethanolamine, N,N'-bis-(2-hydroxyethyl)p.peraz 1 ne, 2,2-bis(hyd oxymemyl)- 
2 ^-bis'hydroxymethyDpropionic acid, i,3-bis(hydroxye«hy,)urea 

edio? N-n-butyl diethano.amine, diethanolamine, N-ethyl diethanolamine, 3-mercapto-1,2-propanediol 3-p.pend,no- 
1 2-Drooanediol 2-(2-pyridyl)-1,3-propanedtol, triethanolamine, a-(1 -aminoethyl)-p-hydroxybenzylalcohol and I 3«ro- 

°eneg^S 

Srythritol dimeLcrylate, dipentaerythritol pentaacrylate, g^cerin triacrylate, diglycenn d.methacryfcte ^propan- 
ediol diacrylate, 1,2,4-butanetrioltrimethacrylate, 1 ,4-cyclohexanediol diacrylate. 1 ,5-pentaned.ol d.acrylate, neo- 
Dentvlolvcol diacrylate and ethyleneoxide adducts of trimethylolpropane triacrylate. 

P Samidesand methacrylamides include methy.enebisacrylamide and rnethylene^ismethacrylarn^e as well a 
polyac^lamides and pohymethacrylamides of ethy.enediamine, diaminopropane, d-arnmobulane, P°"*™W™ J 
amine hexamethylene bis(2-aminopropyl)amine, diethylenetriamine, heptamethylenediamine, octamethylenedi- 
2£ £S£ interrupt by heteroatom and polyamines having ring (e.g., ^^^ToSoZ)' 
6 -(4-aminophenyl) ethylamine, diamine benzoic acid, diaminotoluene, diam.noanthraqu.none and dBm,nofluoreneV 
P Alhyl compounds include diallyl esters of dicarboxylic acid such as phthalic acd, tereph hal,c ac,d, sebacK ac£ 
adipic acid, giutaric acid, malonic acid and oxalic acid; and diallyl esters and diaMy. am,des o anthraqu.noe d.su.fon.c 
acid, benzene disulfonic acid, 2,5KJihydroxy-p-benzene disulfonic acid, dihydroxynaphthalene d,sulfon,c acd and 

"Cy.The!"'^ ethers of the above mentioned polya.cohols such as ethylene gtyco, divinyl ether, 

1, 3,5-tri-Mnvloxyethoxybenzene and glycerol . , 

Vinylestersincludedivinylsuc^ 

sulfonate and divinylbutane-1,4-disulfonate. 

Stvrenes include divinylbenzene, p-allyl styrene and p-isopropyl styrene. 

Sre may also be used in the invention those having two or more different addKion-poymenzable 
bonds such as N - P -hydroxyethyl-p-(me.hacrylamide)ethyl acrylate, N,N-bis(p-methacryloxyethyl)acrylam,de and allyl 

me ^r'monomer having addrtion-polymerizable unsaturated bond may be used alone or in ™"™ x ™™°™°. 
mer is used in an amount of 10 to 500 parts by weight, preferably 30 to 200 parts by we,gh per 100 parts by we,ght of 

^ Z£S£^£^ in the present invention are those conventionally .sed and include carbony, 
compounds, organic sulfur compounds, peroxides, redox system compounds, azo and d.azo co^ hatogen 
compounds and light-reducing dyes as disclosed in J. Kosar, -Light-sensitive systems-, Section R E ^P 1 * '^ ude 
carbonyl compounds such as benzoin, benzoin methyl ether, benzophenone anthraqu.none, 
2-methyl-anthraquinone, 2-t-butyl-anthraquinone, 9 ,10- P henarthlenequinone, diacetyl, benzyl and the compounds of 



the formula: 



5 



EP 0 490 S15 B1 



20 



25 



30 



35 



40 




wherein R1 represents an alkyl group known in cyanine dyes, such as tower alkyl such as methyl, ethyl and I propyl 
nSaVky such as 2-hydroxyethyl, alkoxyalkyl such as 2-methoxyethyl, carboxyalkyl such as carboxymethy and 
2 caSIyl S ul1oalMsuchas2-suHoethyland3^ 

pSSSl. or vfnyl methyl; R 2 represents alkyi (e.g., preferably lower alkyl such as methyl, ethyl and propyj, 
aM (e g Preferabty phenyl, p-hydroxyphenyl, p-methoxyphenyi, p-chlorophenyi and naphtyl) or th.enyl; Z represents 
a non-metallic atom group necessary for lorming a hetero nucleus containing a ^SZSSSTS^ 
cyanine dyes, such as benzothiazoles (e.g., benzothiazole, 5-chlorobenzoth,azole, 6<hlorobenzoth«zole ^nethyl 
benzothiazole, 6-methylbenzothiazole, 5-phenylbenzothiazole, 6-methoxybenzoth,azole, 4-ethoxybenzoth.azole, 
s rSenzothiazolUhydroxybenzothiazole, 5.6-dimethylbenzothiazole, 5,6-dirnethoxybenzoth,azole naph- 
thoWes (e.g., a -naphthothiazole and p-naphthothiazole), benzoselenazoles (e.g., benzoselenazole 5-chloroben- 
zo" o e and 6-methylbenzoselenazole and 6-methoxybenzoselenazole), naphthoselenazolee <^ 
t^selenazole and p-naphthoselenazole), benzoxazoles (e.g., benzoxazole, 5-methylbenzoxazole 5-phenylbenzoxa- 
zole and 6-methoxybenzoxazole) and naphthoxazoles (e.g., a-naphthoxazole and p-naphthoxazole)^ 

Examples of the compounds of the above formula include 2-benzoylmethylene-3-methyl- p-naphtho hiazolme, 

pionylmethylene-p-naphthothiazolineandS-chtoro-W^^ 

^ Examples of organic suffur compounds include di^-butyl didulf ide, di-n-octyl disuffide. dtoenzyl d «^^"y' 
disuBide, dibenzoy. disulfide, diacetyl disulfide, 2-mercaptobenzothiazole, ^^°^-^ pX ° be ^ 
imidazole thiophenol, thiocresol, p-methoxybenzenethiol and carboxymethyl-N,N-d,met hyldithiocarbamate. 
Tetxid s include hydrogen peroxide, di-t-butyl peroxide, benzoyl peroxide and methyl e^e^ 
Redox system compounds are combinations of peroxides and reducing agents such as combinations of ferrous 
ion with hvdroqenperoxide, ferrous ion with persulfate ion and ferric ion with peroxide. 

Aio andXTcc^pourKis include 
anecarbonitrile.diazoniumsaltsofp^minodiphenylamineandcompoundscontainingtnchloromethylorfr 

9r ° U photo-reducing dyes include Rose Bengale, erythrosine, Eosine, acriflavine, riboflavins and thionine. 

The photopolymerization initiators are used in an amount of 0.1 to 20, preferably 1 to 10 parts by weight per 100 

Pa %he;l h X™oompos ft ion used in the invention comprises the above components and optiona,y may 
eonra n hC po ymerization inhibitor. Examples of the inhibKors include parametho^henol / 
a*, substituted hydroquinone, t-butylcatechol, pyrogaHol, cuprous chloride, ph ^^lazine^oran^, " ; 

a-naphthol, 2,6-di-t-butyl-p-cresol, pyridine, nitrobenzene, dinitrobenzene, p-tolu,d.ne and methylene blue-copper salt 

°' SSs are preferably used in an amount of 0.001 to 5 parts by weight per 100 parts o, 
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The photo-polymerizablecomposition usedinthe invention niay further contain various additrvessuch as colorants, 
plasLize'rs TndrasTns. Colorants include pigments such as titanium oxide, carbon b,ack, iron oxde 
p gments and azo pigments, and dyes such as Methylene Blue, Crystal Violet, Rhodam.ne BJ Fuchs.ne Auramn.. 
azfdves and anthraquinone dyes. Preferred are those which do not absorb the light of wavelength which the photopo- 
S2SiZw absorbs. Preferably, the colorants are used in an amount of 0.1 to 30 parts by weight for 
SSSTISTS 10, preferably 0.1 to 3 parts by weight for dyes per 100 parts by weight of the total of the b,nder 

E^sTplasticizers are phthalic acid esters such as dimethyl phthala.e, diejhy.phtha.ate, dibutylj phthalate 
diisobuty, phthai dioctyl phthalate, octyl capry. phtha,ate, dtoyctohexyl ' P hth , a '^ 
phthalate diisodecyl phthalate and diaryl phthalale; g^col esters such as dimethyl glycol phthala e, ethy^ 
glycol methyl phthalylethyl glycolate, butyl phthalylbutyl gtycolate ^ «-hyl« »^ ^ a^d»J^ 
phone acid esters such as tricresyl phosphate and triphenyl phosphate; aliphatic dibasicacid ^.^*<£°**f 
adipate dioctyl adipate, dimethyl sebacate, dibutyl sebacate, dioctyl azelate and dibuty. maleate; triethyl crtrate, gfyc- 
erin triacetate and butyl laurate. 



6 



EP 0 490 515 B1 



(h) Compositions comprising diazo resins 

There may be used diazo resins whose typical example is a condensate of p-diazodiphenylamine and Paraformal- 
dehyde and which may be water-soluble or water-insoluble. Preferred are those which are water-insoluble but soluble 

s in conventional organic solvent. Particularly preferred diazo resins are those having two or more diazo groups in a 
molecule such as salts of a condensate of p-diazodiphenylamine and formaldehyde or acetaldehyde with phenol, 
fluorocapric acid, or sulfonic acid such as triisopropylnaphthalene sulfonic acid, 4,4-biphenyldisuHon,c acid, , S-mtroo- 
toluenesulfonic acid, 5-sulfo-salicylic acid, 2,5-dimethyl-benzenesultonic acid, 2 - n ? robenz ^ tt ^ 
robenzene-sulfonic acid, 3-bromobenzenesulfonic acid, 2-chloro-5-nitrobenzene-sulfon.c acd, 2-fluoroca P ^lnaphtha- 

10 lene-sultonic acid, 1-naphthol-5-sulfonic acid, 2-me^^ 

fonic acid. Other preferred diazo resins include salts of a condensate of 2,5<fimethoxy^-p-toly!mercap obenzene di- 
azonium and formaldehyde and a condensate of 2,5-dimethoxy-4-morpholinobenzene d.azon.um and formaldehyde 
or acetaldehyde with the above mentioned acids. The diazo resins disclosed in U.K.Patent No. 1 ,312,925 are also 

is ^'Thfdiazo resins can be used alone to prepare a light-sensitive composition for a resist but preferably is used 

,09e ™ies a ofsSch binders include various high molecular compounds and preferably those having such a group 
as hydroxy amino, carboxyl, amide, sulfonamide, active methylene, thioalcohol and epoxy Preferred binders .nc ude 
shellac disclosed in U.K.Patent No. 1,350,521; polymers having as a main repeating unit hydroxyethyl acrylate or 

20 hydros myllthacrylate units as disclosed in U.K.Patent No. 1 ,460,978 and U.S.Patent No. 41 23,276; polyam.de 
resins as dLlosed in U.S.Patent No. 3,751,257; phenol resins and polyvinyl acetal resins such as polyvinyl formal 
resins and polyvinyl butyral resins as disclosed in U.K.Patent No. 1 ,074,392; linear P 0 ^ 1 ^"^ 3 '"^^^ 
in U S Patent No 3,660,097; phthalated resins of polyvinylalcohol, epoxy resins obtained by a condensation of bsphe- 
nol A and epichlorohydrin; polymers having amino groups such as polyaminostyrene and polyalkylam.no (meth)acr- 

2S yiate; celluloses such as cellulose acetate, cellulose alkyl ether and cellulose acetate phthalate. 

The binder is contained in the light-sensitive resist forming composition preferabfy .n an amount of 40 to 95 /o by 
weight As the amount of the binder increases, i.e., as the amount of the diazo resin decreases, light-sensitrvrty in- 
creases but stability with time decreases. The optimum amount of the binder is about 70 to 90 % by weight. 

The composition comprising the diazo resin may further contain such additives as phosphonc acd, dyes and 

30 pigments as disclosed in U.S.Patent No. 3,236,646. 

fc) Compositions comprising photo-sensitive azide compounds 

Preferable azide compounds are aromatic azide compounds having aromatic ring to which azide group is linked 
35 directly or through carbonyl or sulfonyl group. The azide group of these compounds is photolytically degraded 1o form 
?n which undergoes various reactions to make the compound insoluble. Examples of preferred aromatic azide 
compounds are those'having one or more groups such as azidophenyl, azidostyryl. azidobenzal, 
azidocinnamoyl, for example, 4,4'-diazidochalcone, 4-azido-4'-(4^zidobenzoylethoxy)chalcone, N,N-b,s-p^az,doben- 
zal-p-phenylenediamine, 1 ,2,6-tri(4'-azidobenzoquinone)hexane, 2-azido-3-chlorobenzoquinone, 2,4-d,az do-4- 
40 ethoxyazobenzene, 2,6-di(4'-azidobenzal)-4-methylcyclohexanone, 4,4'-d.az,dobenzophenone, 2 5-diazido- 
3,6-dichlorobenzoquinone, 2,5-bis(4-azidostyryl)-1 ,3,4-oxadiazole, 2-(4-azidocinnamoyl)thiophene, 2,5-d,( ^-azido- 
benzal) cyclohexanone, 4,4'-azidodiphenylmethane, i-(4-azidophenyl)5-furyl-2-penta-2,4-d.ene-1^ne, - 4-azdo- 
phenyl -5- (4-methoxyphenyl)-penta-1 ,4-diene-3-one, i-(4-azidophenyl)-3-(1-naphthyl)propene-1-one, - 4-azrio- 
5henyl-3-(4-dimethylaminophenyl)-propane-1-one, 1 -(4-azidophenyl)-5-phenyl-1 ^.pentadiene-S-one ;HJ«fc- 
45 phenyl -3- 4-nitrophenyl)-2-propene-1-one,1-(4-azidophenyl)-3-(2-fu^l)-2-pro P ene-1-one,1,2,6-t 

hexane,26-^ 

lufonic acid, 4'-azidobenzalacetophenone-2-sulfonic acid, 4,4'-diazidostilbene- a-carboxyl.c acrf, d,-(4-azKJo-2 -hy- 
droxybenzai)acetone-2-suHonic acid, 4-azidobenzalacetophenone-2-sulfonic acid, 2-azido-1,4<i,benzenesuHonylam,- 
no naphthalene and 4,4'-diazidostilbene-2,2'-dislufonic acid anilide. 

in addition to the above mentioned low molecular aromatic azkle compounds, Jhere , may be surtabty used azide 
group-containing potymers as disclosed in J.P.KOKOKU Nos. Sho 44-9047, 44-31837, 45-9613, 45-24915 and 
45-25713; J.P.KOKAI Nos. Sho50-5102, 50-84302, 50-84303 and 53-12984. 

The photo-sensitive azide compounds are preferably used together with high molecular compounds as binders. 
Preferred binders include alkali-soluble resins, for example, natural resins such as shellac and rosins; novolak phenol 
resins such as phenol-formaldehyde resins and m-cresol-formaldehyde resins; homopolymers of ^saturated carbox- 
ylicacidandcoUmerawithothercoporymerizab^ 

acrylic acid-styrene copolymers, methacrylic acid-methyl ac^late copolymers and styrene-maleic anhydnde ^copoly- 
mers- partial acetal resins of partially or fully saponffied pofyvinylacetate wrth aldehydes such as acetaldehyde, ben- 
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zaldehyde, hydroxybenzaldehyde and carboxybenzaldehyde; and pofyhydroxystyrenes. Moreover one c*j use asa 
Sder organic solvent-soluble resins including cellulose alkyl ethers such as cellulose methyl ethers and cellulose 

^rJnderiscontained in the composition comprising the photo-sensitive azide compound preferably in an amount 

of about 10 to about 90% by weight based on the total weight of the composition. ,„ mQntc . 

ThecomposLcompr^ 

olasLizeTsuchTs phthalic ackJ esters, phosphoric acid esters, aliphatic carboxylic acid este^ g.ycols and su«on^ 
S^SSm agents such as Michler-s ketone, 9-fluorenone, ^'ZJ^ZZ^e 
1,2-benzanthraquinone, 2-bromo-1 ,2-benzanthraquinone, P yrene-1,6-quinone, 2-chloro-1,8-phthaloyl naphthalene 

and cyanoacridine. 

I d ] notions comori»inn hinh mo.ecular com pou n ds having -C^ CH-CO- groups in the main chain or side chain 
thereof 

as poiyvinyl alcohol, starch cellulose and simitar compounds as disclosed in U.S.Patent Nos. 2,690,966 2,7523,372 
« 1 2 J32 301 These composttions may contain sensitizing agents, stabilizers, plasticzers, pigments or dyes. 

(e) Heat polymerizable and heat crosslink able compositions 

Heat potymerizable compositions inc.ude those comprising the above-mentioned J^jJ 
and a heat-polymerization initiator such as peroxide; and those comprising a heat decomposable or heat crosslinkable 
azide compound These compositions can be hardened by heat, light or both. 

FurthTheat hardening compositions comprising isocyanate compound or epoxy compound may be used m the 

'"^STback coat layermay further comprise a surfactant for improving, for instance, slipping properties .appearance 
ofthlcSsu^ 

° ne Examples of preferred surfactants are nonionic surfactants such as polyoxyethylene alkyl ethers, 
E adds ^proXe glycdfatty acid monoesters, sucrose partially esteffl 

ISZESSSc add salts, branched alkylbenzenesulfonic acid salts, alkylnaphthalene-eulfonic acid salts, 
tZ^Z^^^^^ acid salts, polyoxyethylene alkylsutfopheny. ether salts, sod,um s« N. 
mE SSSZ dteodium salts of N-alky.sulfosuccinic acid monoamides, petroleumsuffo n« ac* sa ^suHJed 
Sor ott suLed tallow oil, suffuric ackJ ester satts of fatty acid alkyl esters, alkylsulfunc acid ester salts, P° W h . 
. *L i «.h« ZZ lie acid ester salts fatty acid monoglyceride sulfuric acid ester salts, polyoxyethylene alkylphenyl 

Sher potyoxyarkylene such as polyoxymethylene, polypropylene and polyoxybutylene and such surfactants can 

^J^^SSSSSL* include fluorine atom-containing surfactants having a pe,uo = l , group 
in the molecule Examples thereof include anionic ones such as perfluoroalkylcarboxylic acd satts. P^^£f 
font facidSs anuTerfluoroalky^osphonc acid esters; amphoter* ones such as perfluoroalkyl betames, cat»n,c 



8 



EP 0490 515 B1 



is 



20 



ones such as perfluoroalkyl Irimethyl ammonium salts; and nonionic ones such as perfluoroalkylamine oxides per- 
fl oroaS Xylene oxide adducts, oligomers containing perfluoroalkyl and hydrophilic groups, oUgomers con a,n,ng 
perfluor2l2ndlipophilicgroups,oli 

^^X^S^ or in any combination and the amount there. to belted into 
the back coat layer ranges from 0.001% by weight to about 10% by weight, preferably 0.01 to 1% by we ght. 

The lS^atlayer used in the invention m ust have a thickness sufficient to prevent the disso.ut.on of the anod,zed 
laver of the aluminum substrate during development and the thickness ranges from 0.05 to 1 0 pm 

V The bact ccTt layer can be formed according to various methods. For instance, the back coat layer consisting 
esse^oitnTorSnic pofymeric compound can be formed by a method comprising the steps of d,ssofv,ng or d,s- 
pe sTnglhe foregoing components in a proper sohren. to grve a solution or emulsion, applying rt onto a sub^ate and 
, P h enSng;ame.hoacomprising.aminatingafilmpreviousfyformed from ^ MXU& ^ a a ^ l ^l 
he use of an adhesive or the application of heat and a mehtod comprising forming a melt of the components into a 
Gotten f°m with a melt extruder and laminating the film with a substrate, but preferred are those comprising , thesteps 
dlsohTng the components, applying the resulting solution onto the surface of a substrate and then drymg. from the 

sitioncan^^ 

hardening composition, optionally dissolving or dispersing the foregoing composition in a proper »« to ^a 
soiTordTspersion,ap P Uthe^ 
ctSingS^ 

oTe applSon of heal; or a method comprising forming a melt of the components ,nto a molten film wrth a met. 
eldeTaTdtminating the fi.m with a substrate, bu, preferred are those comprising the ^^XTSZ 
sL wrthout a sofvent or a solution of the composition onto the surface of a substrate and then drying, from the 
25 viewpoint of ensuring the coated amount defined above. 

ThB hack coat laver thus prepared is hardened by active rays, heat or both. 

Tolents S XpLtion solution of the back coat layer include ketones such as acetone methy ethyl ketone, 
methyl Suty° ketone cyclohexanone and diisobutyl ketone; esters such as ethyl acetate, btfyl acetate ^«my ^c- 
eta e mSl formate, ethyl propionate, dimethyl phthalate and ethyl benzoate; aromatic hydrocarbons such as toluene, 
3 o Xe ben en^d ethylbenzene; halogenated hydrocarbons such as carbon tetrachloride, t^%l«* 
1 1 1 trichloroethane methylene dichloride, ethylene dichloride, monochlorobenzene and chloronaphthalene, 

Seo such as tetrahydrofuran, diethyl ether, ethylenenglycol monomethylether, etyleneglycol 
enegjcormonom^ 

35 n;:r C kTau^ ***** ■*» *• - ^ - p-— - *• 

substrate^ the method of the present invention is applied comprises a l '3 h '"^ ens ^^ e '^' e I.^^ h C ° m " 

prises as liqht-sensKive substance, an o^uinonediazide compound. These PS plates will be explained below 
P "SSK e^nples of o^uinonediazide compounds are 

for instance U S Patent Nos. 3,046,110; 3,046,111; 3,046,112; 3,046,115; 3,046,118; 3,046,119, 3,046,120 ,3.046,121 
3 0^22 3 0^,lS 3,061 ,430; 3,102.809; 3,106,465; 3,635,709; and 3,647,443 or other various publications and 

acidSofa^fc hydroxy compounds and o-naphthoquinonediazdosulfonic acid amides or o-naphthc^u,none- 
diazido^^ow c^id amides of aromatic amine compounds, in particular, products of pyrogallol-acetone condensate 
esS^S rShZinonediazidosulforiic acid as disclosed in U.S. Patent No. 3,635,709; products obtaned by 
rJr r S Q tolvesteS3 

iSSSSSSSSZii .n U S. Paten, No. 4,028,111 ; products obtained by ^ ^ 
rene homopolymers or copolymers of the monomer with other copolymerizable monomers with ^^ non f^ 
^mS^^^M^^^ acid as disclosed in U.S. Patent No. 1 ,494,043, and reaction 
£E ESS S ' S5m2 of p-aminostyrene and other ^^^^ -ap mogumoned,- 
azidosulfonic acid or o-naphthoquinonediazidocarboxylic acid as disclosed in U.S. Patent No. 3,759,711 . 

j^o-w^iazL compounds may be used alone, but are preferably used in combination with alkah-soluble 
resin™ to™ St-sTitte layers. Preferred alkali-soluble resins include novolak type phenol res.ns and specrfic 
See thTreof are phenol-formaldehyde resins, cxresol-formaldehyde resins and m-cres ol-forma ^ « 
^ more preferable to use the foregoing phenol resins together with condensates of phenol or cresol substituted with 
m£ with formaldehyde such as ,*utylphenol-forma,dehyde resm as disclosed 
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in U.S.Patent No. 4,123,279. The alkali-soluble resin is incorporated into the light-sensitive layer in an amount ranging 
from about 50 to about 85% by weight and preferably 60 to 80% by weight. 

The light-sensitive layer comprising an o-quinonediazide compound may optionally comprise dyes, plasticizers 
and/or other additives which can impart printing out properties to the light-sensitive layer. 

The dyes are used for impartinga strong contrast to image areas with respect to non-image area (substrate .surface) 
after exposing and developing a PS plate. Preferred examples thereof are alcohol^oluble dyes such as C I. 26,105 
(Oil Red RR) C I 21,260 (Oil Scarlet #308), C.I. 74,350 (Oil Blue), C.I. 52,015 (Methylene Blue) and C.I. 42,555 
Crystal Violet). It is sufficient to add these dyes to the light-sensitive layer in an amount such that a dist.nct contrast 
Is formed between the color of the part of the remaining light-sensitive layer and that of the hydrophilic surface of a 
substrate revealed through exposure to light and development and it is generally suitable to add them in an amount 
of not more than about 7% by weight on the basis of the total weight of the light-sensihve layer. 

The use of plasticizers are effective for imparting a desired flexibility to a light-sensitive layer applied onto a sub- 
strate and examples thereof effectively used include phthalic acid esters such as dimethyl phthalate, Wl^alate, 
dibutyl phthalate, diisobutyl phthalate, dioctyl phthalate, octyl capryl phthalate, dicyclohexyl phthalate drtndecy phtha- 
late dibutyl benzyl phthalate, diisodecyl phthalate and diary I phthalate; glycol esters such as dimethyl glycol phthalate, 
ethyl phthalylethyl glycolate, methyl phthalylethyl glycolate, butyl phthalylbutyl glycolate and trielhylene glycol caprylic 
2 diester!pho^phoric acid esters such as tricresyl phosphate and triphenyl phosphate; aliphatic dibasic acid esters 
such as diisobutyl adipate, dioctyl adipate, dimethyl sebacate, dibutyl sebacate, dioctyl azeiate and dibutyl maleate, 
Dolvalvcidvl methacrylate, triethyl citrate, glycerin triacetate and butyl laurate. 

The plasticizers are incorporated into the light-sensitive layer in an amount of not more than about 5% by weight 
on the basis of the total weight of the light-sensitive composition. . 

Printing out agenls are agents or compositions for obtaining visible images immediately after imagewise exposing 
the light-sensitive tayer of a PS plate. Examples of printing out agents are pH indicators as disc osed in U.K. Pa en 
No 1 041 ,463, a combinatbn of o-naphthoquinonediazido-4-suRonyl chloride with a dye as disclosed n US. Patent 
No 3,969,118,a combination of a trihalomethyl compound with a dye as disclosed in U.S. Patent Nos. 4 160 670 1 and 
4,239,850, EP-A-0262788 and U.K. Patent No. 2,1 92,729, and photochromic compounds as disclosed in J.P. KOKOKU 

N °' The ilghtslnsitive layer may further comprise a cyclic acid anhydride for the improvement in the sensitivity thereof 
as described in U.S.Patent No. 4,115,128. «„i„„„, 
30 The light-sensitive composition comprising these o-naphthoquinonediazide is dissolved in an appropriate so vent 
and the resulting solution is applied onto the surface of a substrate. Examples of suitable solvent include glycol ethers 
such as ethylene glycol monomethyl ether, ethylene glycol monoethyl ether and 2-methoxyelhyl acetate, ketones such 
as acetone methyl ethyl ketone and cyclohexanone; and chlorinated hydrocarbons such as ethylene dich oride. 
The amount of the light-sensitive layer comprising an o-quinonediazide compound to be app ed onto the surface 
35 O fasubstratepreferablyrangesfromabout0.5toabout7g/m2(weighedafterdrying)andmorepre1erably1.5 

The light-sensitive layer of a positive-working PS plate thus obtained is made alkali-soluble upon being exposed 
to light, through an original transparency, wrth light rays rich in actinic light rays from a light source such as a carbon 
arc lamp a mercury lamp, a metal halide lamp, a xenon lamp or a tungsten lamp. Therefore, the exposed portion on 
the light-sensitive layer is dissolved out of the plate with an aqueous alkaline solution and accordingly the hydrophilic 

40 surface of the substrate is revealed. , .,._.„ A „, oli „« 

Both the developer and replenisher used in the present invention comprise alkali metal silicates. Alkali metals of 
these alkali metal silicates include sodium, potassium and lithium, but potassium is most preferred. 

The developers most preferably used in the present invention are aqueous solutions of alkali metal silicates having 
a molar ratio, SiOJMp, ranging from 0.7 to 1 .5 and an S0 2 content ranging from 1 .0 to 4.0% by weight. 
as The replenishers particularly preferred are aqueous solutions of alkali metal silicates having a molar ratio, SiCy 
M,0, ranging from 0.3 to 1 .0 and an SiO a content ranging from 0.5 to 4.0% by weight. More preferably, the molar ratio 
ranges from 0.3 to 0.6 and the SiO s content ranges from 0.5 to 2.0% by weight. If the molar rat*, SiO^O, o the 
replenisher is less than 0.3, the anodized layer is excessively dissolved out of non-image portion (the portion from 
which the light-sensitive layer is removed through development) on the aluminum substrate and accordingly the tor- 
se mation of insolubles cannot be prevented. On the other hand, if it exceeds 1 .0, the activity of thereplemsher is lowered 
and correspondingly a great quantity of replenisher must be supplemented. Moreover, if the SiC^ content is ess than 
0.5% by weight, insolubles are easily formed, while if it exceeds 4.0% by weight, a large amount of silica gel is formed 

during neutralization treatment of waste liquor. th «_„ f 

The developerand replenisher used in the invention may optionally comprise an organic solvent. Examples thereof 
ss are benzyl alcohol, 2-butoxyethanol, triethanolamine, diethanolamine, monoethanolamine, glycerin ethylene glycol, 
polyethylene glycol and polypropylene glycol. These organic solvents may be incorporated into the developer andfor 
rapLsher in advance so that the amount thereof in a developer practically used dunng development processing is 
maintafned at a level of not more than 5% by weight on the basis of the total weight of the developer practically used. 
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The developer and replenish* use^^ 
capacity of the developer (.he quanta of light-sensitrve layers which can be dissolved and """"^"""T 
of a developer) and for extending the ranges of developing conditions such as temperature and processing time wh,ch 
can provide optimum results. The surfactants usable are anionic, amphoteric, non-ion,c and cationic ««. 

Examples of anionic surfactants are alkylbenzenesulfonic acid salts (the alky, group has 8 to 18. p referably 1 to 
16 carbon atoms) such as sodium dodecylbenzenesulfonate, alkylnaphthalenesutfonic and saKs (the ,alky group _has 
3 to 10 carbon atoms) such as sodium isopropylnaphthalenesulfonate, naphthalenesulfonic acd satt-formahn ccxuton- 
si SsuSdnic acid salts (the a,^ group has 2 to 18 carbon atoms) and dialkylamidosulfon^acKlsafts (the 

(carbojmethyl)ammonium (the alkyl group has 12 to 18 carbon atoms) and N-alkyl-N-carboxymethyl-N.N-dihydrox- 
vethvl ammonium (the alkyl group has 1 2 to 18 carbon atoms). 

" Examjs of nonionic surfactants are polyethylene g*col, polyoxyethylene lauryl ether. 
ether potyoxyethylene cetyl ether, potyoxyethylene stearyl ether, potyoxyethylene oleyl ether, poVoxyethylene behenyl 
he poSethVlene poUp-pylene cetyl ether, polyoxyethylene polyoxypropylene >>^£SSK 
ene nonylphenyl ether, polyoxyethylene octylphenyl ether, polyoxyethylene stearylamme, polyoxyethylene oley amine, 
pdyo'Sne stearic acid^amide, po^oxyethylene oleic acW amkle, polyoxyethylene - sto ^ a 2« e Th 
abietyTetheW^ 

Ze glycerin monooleate, polyoxyethylene glyceryl monostearate, polyoxyethylene propylene glycol monostearate, 

CethJene ^propylene bl^ 

ZnThen^ 

sorbitan monolaurate and polyoxyethylene sorbitan monolaurate. ,*Kwi«™ 

Examples of cationic surfactants are polyoxyethylene alkylamine, N-alkylpropyleneam,ne. 
oolvamine N-alkylpolyethylenepolyamine dimethylsulfates, alkyl biguanide, long chain amine oxide, alkylimidazolme, 

ne lonqdJn primary amine salt, alkyltrimethyl ammonium satl, dialkyl dimethylethyl ammon.um sal alkyl dimethy^ 
ammSm si alky, dimethylbenzyl ammonium salt, alkyl pyridinium salt, alkyl quinolinium salt, alky ~»«"«um 
sTalMwridinium sulfates, stearamidomethyl pyridinium salt, acylaminoethyl diethylamide salt, acy ^'aminoethyl me- 
52? ammonium salt, a.kylamidopropyl dimethylbenzyl ammonium salt, fatty acd polyethylene polyar^da 
SamSthyl pyridinium salt, acylcolaminoformy. methyl pyridinium saft, stearooxymethyl pyndmium "J 
Shanolamine fatty acid triethanolamine formic ackJ salt, trioxyethylene fatty acd triethanolamme, fatty acd d,b- 
u atn^ 

The amount of these surfactants is not limited to a specific level, but they are incorporated into to developer and/ 
or replenish* so that the amount thereof present in the developer practically used ,n genera ranges Irom aboumOOS 
to aSS by weight and preferably 0.006 to 1% by weight on the basis of the total weight of the developer pract.ca.ly 

US9 The develooer and replenisher used in the invention may likewise comprise an antifoaming agent. Examples of 
pitSl are compounds disclosed in, for instance, U.S. Patent Nos. 3,250,727 and 3,545,970; 
U K Patent Nos. 1 ,382,901 and 1 ,387,71 3. Among these, preferred are organ.c s.lane compounds. 

In the developing method of the present invention, a replenisher is supplemented ,n an amount ^"^«^ 
pensating components of the developer consumed in proportion to the quantity of pos.t,ve-work,ng PS p ates the 
Severer entrained by the processed positive-working PS plates and/or alkali components neutralized wrth carbon 

diW in 8 ir^rds, the replenisher is added to the developer in an amount sufficient for compensating events 
reduced due to the development of PS plates and/or reduction of them with time and/or or mak, ng p the amount 
entrained by the processed PS plates irrespective of the kinds of means selected for supplementing eplemsher 

For example when the development is conducted in an automatic processor where.n a PS plate ,s developed 
while being conveyed on rollers, there may advantageously be used a method for adding a replenish ™"« 
proportional to the length in the conveying direction of the PS ptate which has been ^^^^^ 
Patent No 2046931 ; a method for adding a replenisher in an amount proportional to the surface o the PS plate wh ch 
hasbeendeveloped oramethodfor intermittently adding a replenisher in an amount propose to the time for v*.ch 
a pump for circulating a developing solution in the automatic processor has worked, ,n combination^ 'east one 
of the above methods Further, preferred is a method for adding a replenisher whererm electrical conductivity or im 
pelcToHheSoping soluttan is measured and the replenisher is added depending ^on the measured value of 
electrical conductivity or impedance as disclosed in U.S.Patent No. 4.882,246 or EP-B-0107454 

The method of the present invention makes it possible to reduce the amountof the ^to^M 
durina treatment of PS plates, does not cause the formation of insolubles even when a large quantity of PS plat* ; are 
pressed i^T. tang L period and can thus ensures stable developing procedures. Moreover, the back coat layer 
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working Example « andte effects practicaHy achieved by the present invention wi,l also be d.scussed ,n deta,hn 
comparison with Comparative Examples. 

Example 1 and Comparative Examples 1 and 2 

A 0 30 mm thick aluminum plate was grained with a nylon brush and an aqueous dispersion of 400 mesh pumice 

aJ^SSSSSS! ™i««< » <• <*» «•*» •>*«*»"««* la ' n|, * ,0 

comparing the step number with that observed when the processing was initiated. 



Table 1 



Comp. Ex.1 Como. Ex. 2 _Ex. 1 
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1.2 1-2 

1.5 1.5 

0.45 0-45 
0.98 0.98 



A 

PS plate 

Composition of Developer 

Ratio: CSiOj / CK,0 ) 1.2 

SiO, Content (wt%) X ' 5 
Composition of Replenisher 

Ratio: C SiO.3 / C K, 0 3 1-2 

SiO, Content (wt%) 3 - 1 

Averaged Amount Replenished 83(cc/nt' ) 42(cc/m> > 42(cc/n,M 

Throughout the Running 

Variation in Activity through- ±0.5 + 2.5 ± 0- 5 

out the Running (steps) 

nation of Insolubles a little great, clogging none 

of spray nozzle 

As seen from the results listed in Table 1, when the replenisher and the back coat layer of the present invention 
were used in combination, the amount of the replenisher was reduced to about 1/2 time, any insolubles were not formed 
and stebTe pressing could be ensured. Moreover, the back coat layer was not dissolved or damaged dunng the 

o°n7helther hand, in the conventiona. method (Comparative Example 1), insolubles were only slightly formed 
but a la qe amount of replenisher was supplemented and this led to increases in the runmng cost and the amount of 
^teZ,rTb processed. Further, the increase in only the activKv of the replenisher as ,n Compare -ve Example 
2^su ed in Vhe reduction of the amount of the replenisher, but produced various troubles such as contamination of 
proc»sMd PS plates with insolubles, Cogging of the spray nozzle, loading of filter and adhesion of white deposits to 
rollers, and the activity of the developer was not stable. 

Example 2 and Comparative Examples 3 and 4 

There were dissolved 1 part by weight of naphthoquinone-1 , 2-dBzido-5-sulfonic acid ester of >££^V 
pound obtained by polycondensing acetone and pyrogallol as described in Example Id U A 
and 2 oarts bv weight of a novolak type phenol-formaldehyde resin in 20 parts by weight of 2-methoxyethyl acetate 
and SSJt ol methy.e«h7ketone to give a light-sensitive solution. An aluminum plate having a m«n~ 
To 3 mm one side of which had been grained was anodized in a sulfuric acid solution to form an «odMdlqwn» 
amounT^out3g/m2, sufficiently washed with wa ,er, then dried and the foregoing light-sensitwe solution was apphed 
oTto the grained surface of the aluminum plate and dried to give a positive-working PS plate C provided wrth a light- 
Z sLelayer in an amount of about 2.5 g/m* (weighted after drying). Then a solution ^ «*«"" ^ d 
nL^inn n ? oart bv weioht of a potyurethane resin (Estane #5715 available from Monsanto Chemical Co., Ltd. in 

pans by w£ 53E fg^Vrnonomefhyl ether and 24 parts by weigh, of methyl ethy, ketone. The resting 

for the preparation of PS plate C in an amount of 0.2 g/m* (weighed after drying) and dried to give a PS plate D. A 
'CSd^ensdPSpbtes were prepared by cutting PS ^?fi°X*£^£f£Z 
mm x 1050 mm and each sheet was imagewise exposed, through an original film, to light from a 3KW metal halide 
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and 0 04% by weight of an amphoteric surfactant; N-alkyl-N, N-dihydroxyethyl betaine was charged in a dipping type 
devetoino bath of an automatic developing machine PS-900D (available from Fuji Photo Film Co., Ltd.) and the fore- 
SexoLedPS« 

SSS^SSSS Tme developer due to the processing of the PS plates and carbon dioxide ,n the a,r was 

fwlfsupCent d n accordance with the feedback system con.roiled by a computer to rna,nto.n he ac ^ of the 
de^looer atTpredetermined level. Evaluation of the actrvity was performed by exposing the PS plate using a step 

the PS pTaS reading the step number of images remaining on each plate in proportion to the quantrty of light and 
comparing the step number with that observed when the processing was initiated. 
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Comp. Ex.3 


Comp. Ex.4 J 


Ex.2 


PS plate 

Composition of Developer Ratio: [ Si0 2 ] / [ K 2 0 ] 
Si0 2 Content (wt%) 

Composition ot Replenisher Ratio: [ SiCy / [ K 2 0 ] 

Si0 2 Content (wt%) 

Averaged Amount Replenished 

Throughout the Running Variation in Activity 

throughout the Running (steps) 

Formation ot Insolubles 


C 
1.2 
1.5 
1.2 
3.1 
83(cc/m 2 ) 
±0.5 

a little 


C 
1.2 
1.5 
0.45 
0.98 
42(cc/m 2 ) 
+2.5 

great, clogging of spray nozzle 


D 

1.2 

1.5 
0.45 
0.98 
42 (cc/m 2 ) 
±0.5 

none 



As seen from the results listed in Table 2, when the replenisher and the back coat layer ol the present invention 
oHiKer and adhesion of white deposits to rollers, and the activity of the developer was not stable. 



Claims 

< a mothnri mr nrenarina a lithographic printing plate which comprises imagewise exposing a presensitized plate 

sXt^an^aSymer^ coating fcyer on the surface of the *™*™™*™°^ A ° t0 ZT^Zx 
40 Z vl sensitive laver and developing the exposed plate with a liquid developer, characterized in that the light- 
%3£Z S an o quinU L the coating layer has a thickness of from aOBum to 10pm and 

rnSa^ o ganrporymeric compound insoluble in alkaline silicate developers and selected from poryethylene, 
SpZvTen^ybuSne, polybutodiene, polyamde, polyurethane, polyurea, polyimide polysiloxane, polyca,- 
toSr e X' r2 condensed alkylphenol/aldehyde resin, acetal resin, polyvinyl chloride, polyvinylidene chlo- 
4S ^^leTc'rylic resin and copolymer resins thereof, and the exposed plate ^^^^ 
comprising an aqueous solution of an alkali metal silicate, while compensating for changes in the developer ^due 

solution of an alkali metal silicate, wherein the replenisher is an aqueous solution of an alkali metal silicate navmg 
TS^vS&S** [sb 2 ] means molar concentration (mol/l) of SiG 2 and [M^means molar concen- 
of oxide M 2 D of an aTkaH metal M) ranging from 0.3 to 1 .0 and an SiO a content ranging from 0.5 to 
4.0% by weight of the aqueous solution. 
2. A method according to claim 1 wherein the replenisher is an aqueous solution of potassium silicate. 
55 3. A method according to claim 1 or 2 wherein the coating layer contains a surfactant. 

4. A method according to claim 3 wherein the amount of the surfactant ranges from 0.001% by weight to about 10% 
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by weight on the basis of the weight ot the coating layer. 
5. A method according to claim 4 wherein the amount of surfactant ranges from 0.01 to 1% by weight of the basis of 
the weight of the coating layer. 

5 6 A method according to claim 1 wherein the developer is an aqueous solution of an alkali metal silicate , having the 
of the aqueous solution. 

10 7 A method according to any one of claims 1 to 5 wherein the developer is an aqueous solution of an alkali metal 

^"SviSthei 

to 2.0% by weight of the aqueous solution. 

8 A method according to anyone of claims 1 to 7 wherein the developer and/or the replenisher uprises an organic 
« se^dlrom benzyl alcohol, 2-butoxyethanol, triethanolamine, diethanolamine. glycenn. ethylene glycol. 

polyethylene glycol and polypropylene glycol. 

9 A method according to claim B wherein the amount of the organic solvent is selected so that the amount in the 
deXer Practically used during the development processing is maintained at a level of not more than 5% by 

20 weight on the basis of the total weight of the developer practically used. 

10. Amethod according to anyone of claims! to 9 wherein the developer or replenisher further comprises a surfactant 
and/or an antifoaming agent. 

25 11. A method according to claim 10 wherein the amount of the surfactant ranges from 0.006 to 1% by weight on the 
basis of the total weight of the developer. 



Patentanspruche 

1. Vsrfahren zum Herstellen einer Irthographischen Druckplatte, welches das 
cionon Platte die ein Aluminiumsubstrat mit einer anodisierten Schicht und eme auf eme Seite des Substrats 

Schich, und sine pofymere Uberzugsschicht au, der Oberflache des Alu— 
K gegenuber der die lichtempfindliche Schicht tragenden Oberflache umfaBt und Entwick e In der bel ch- 
Sn P atte mit einem flussigen Entwickler umfaBt, dadurch gekennzechnet, daB d!e Lichtempfmdliche Schicht 
ein o cSIondiazkl enthalt und die Uberzugsschicht eine Dicke von 0,05 pm bis 1 0 pm besitzt und eme orgamsche 
S^^SnTSU die in Alkalisilikatentwicklern unloslich ist und aus Polyethylen, Polypropylen, Poly- 
blTpoibSZ Polyam d, Polyurethan, Polyharnstoff, Polyimid, Polysiloxan, Polycarbonat, Epoxyharz, kon- 

S3 derselben ausgewahtt ist, und die belich.ete Platte mit einem Entwtck er 
e7nSnge Losung eines Alkalimetallsilikats umfaBt, wahrend Anderungen des Entwicklers aufgrund de Ent^ 

wickS^ 

Srige Losung eines Alkalimetallsilikats umfaBt, wobei der Auffuller eine waBrige Losung ernes Alkal me» 
3 einem von 0,3 bis 1,0 refchenden [Si0 2 MM 2 0]-Verhaltnis (wobei [SiOJ die molare S, 
Sol/0 bedeutet und [M 2 Q] die molare Konzentration (Mol/I) des Oxids M 2 Q eines Alkalimetalls M bedeutet) und 
einem von 0,5 bis 4 Gew.-% der waflrigen Losung reichenden SiOj-Gehalt ist. 

2. Verfahren gemaB Anspruch 1 , wobei der Autfuller eine waBrige Kaliumsilikatlosung ist. 
so 3. Verfahren gemaB Anspruch 1 Oder 2, wobei die Uberzugsschicht ein Tensid enthalt. 

4. Verfahren gemaB Anspruch 3, wobei die Tensidmenge von 0,001 Gew,% bis etwa 10 Gew,% bezogen auf das 
Gewicht der Uberzugsschicht reicht. 
ss 5. VerfahrengemaBAnspruch4,wobeidieTensidmengevonO,01 bis 1 Gew,% bezogen auf das Gewicht der Uber- 
zugsschicht reicht. 

6. Verfahren gemaB Anspruch 1. wobei der Entwickler eine waBrige Losung eines Alkalimetallsilikats mfl einem von 
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0,7 bis 1,5 reichenden Molverhaltnis [SiO^O] is t und wobei der Si0 2 -Gehalt von 1,0 bis 4,0 Gew,% der 
waBrigen Losung reicht. 

7. Verfahren gemaB einem Anspruch 1 bis 5, wobei der Entwickler eine ^ Bri f .^""9 ^ 

mil einem von 0,3 bis 0,6 reichenden Molverhaltnis [Si0 2 ]/fM 2 0] ist und wobe, der S,0 2 -Gehalt von 0,5 b.s 2.0 
Gew.-% der waBrigen Losung reicht. 

8 Verfahren oemaB einem Anspruch 1 bis 7, wobei der Entwickler und/oder der AuffOller ein aus Benzylalkohol, 
2 % SethTl Trivial. Diethanolamin, Glycerin, Ethylenglykol, Polyethylenglykol und Polypropylengly- 
kol ausgewahltes organisches Losungsmittel ist. 

9 Verfahren qemaS Anspruch 8, wobei die Menge des organischen Losungsmittels so gewahlt ist, da(3 die Menge 
9 ' SSSS der Entwick.ungsverarbeitung praktisch verwendeten Entwickler bei air ,ern Wer, von n,cht mehr 

als 5 Gew.-% bezogen auf das Gesamtgewicht des praktisch verwendeten Entw,cklers gehalten w,rd. 

10. Verfahren gemafi einem Anspruch 1 bis 9, wobei der Entwickler oder AuffOller wefter ein Tenskd und/oder ein 
Antischaummittel enthalt. 

1 1 1. Verfahren gema* Anspruch 1 0, wobei die Tensidmenge von 0,006 bis 1 Gew,% bezogen auf das Gesamtgewicht 
des Entwicklers reicht. 



Rovendications 

1. Precede de preparation d'une plaque depression lithographique qui comprend ('exposition .* ma" Jre d'une 
hrae d'une plaque presensibilisee comprenant un substrat en alumimum ayant une couche anodise , et una 
c3e photosensible appliquee sur un cote du substrat et une couche de revetement potymere su la surface du 
subslat en aluminium opposee a la surface portant .a couche photosensible et le developpement de la plaque 
expoSl ave un revelateur liquide, caracterise en ce que fa couche photosensible «^ « J^n«^ 
7\a couche da revetement a une epaisseur de 0,05 pm a 10 urn et contient un compose polymere o gan-que 
Soluble dans des revelateurs de silicates alcalins et choisi parmi du polyethylene, du polypropylene, du polybu- 
C 5 butadiene, du polyamide, du polyurethane, de ,a polyuree du polyimide^ 
carbonate une resine epoxy, une resine d'alkylphenol/aldehyde condensee, une resme dacetal, du polyfchlorure 
de vS d po" chlorur^de vinylidene), du po^styrene, une resine acrylique et des resines de 
de cTux c et la pteque exposee est developpee avec un revelateur comprenant une solution aqueuse d un s hca e 
de meTal alca fn tout en compensant das modifications dans le revelateur dues au developpement de b plaque 
eZeeenCpletantlerevLteuravecunesolutionderedosagecomp 

de m6tel atea^ dans lequel la solution de redosage est une solution aqueuse d'un silicate de m«al atealm ayant 
Z wSrf Wl (ou [Si0 2 ] indique .a concentration molaire (moM) de SiQ 2 et [NfaO] mdque la concen- 
trattonSaiSa S^e MP crun metal afcalin M) compris entre 0,3 et 1 ,0 et une teneur en SO, compnse 
entre 0,5 et 4,0 % en poids de la solution aqueuse. 

2. Precede selon la revendication 1 , dans lequel la solution de redosage est une solution aqueuse de silicate de 
potassium. 

3. Precede selon la revendication 1 ou 2, dans lequel la couche de revetement contient un tensioactif. 

4 Procede selon la revendication 3, dans lequel la quanta du tensioactif est comprise entre 0,001 % en poids et 
environ 10 % en poids sur la base du poids de la couche de revetement. 

S. Procede selon la revendication 4, dans lequel la quantite du tensioactif est comprise entre 0,01 et 1 % en poids 

sur la base du poids de la couche de revetement. 
6 Procede selon la revendication 1, dans lequel le revelateur est une solution aqueuse d'un silicatede metal alcalin 

ay^^ 

1 ,0 et 4,0 % en poids de la solution aqueuse. 
7. Procede selon I'une que.conque des revendbations 1 a 5, dans lequel le revelateur est une solution aqueuse d'un 
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silicate da metal alcalin ayant le rapport molaire, [SiO^O], compris entre 0,3 et 0,6 et dans lequel la teneur 
en Si0 2 est comprise entre 0,5 et 2,0 % en poids de la solution aqueuse. 

Procede selon I'une quelconque des revendications 1 a 7, dans lequel le revelateur et/ou la solution de redosage 
^S^^o^im choisi parmi ralcool benzylique, le 2-butoxyethanol, la thethanolam.ne, la d.etha- 
nolamine, la glycerine, I'ethyleneglycol, le polyethyleneglycol et le polyp ropyleneglycol. 

9 Procede selon la revendication 8, dans lequel la quantrte du solvant organique est choisie de telle sorte que la 
S dans le revelateur utilise dans la pratique pendant le traitement de developpement es un 
niveau qui rVest pas superieur a 5 % en poids sur la base du poids total du revelateur ut.l.se dans la prat,que. 

10. Procede selon I'une quelconque des revendications 1 a 9, dans lequel le revelateur ou la solution de redosage 
comprend en outre un tensioactif et/ou un agent antimoussant. 

is 11. Procede selon la revendication 10, dans lequel la quantite du tensioactif est comprise entre 0,006 et 1 % en poids 
sur la base du poids total du revelateur. 
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